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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce a waste space inside of a battery, and 
while 

to lower the electric resistance by forming a positive electrode collector 
terminal or a negative electrode collector terminal as a bottom plate of a 
battery jar can. and welding it to an end surface or the inner periphery of an 
end of the battery jar can. 

SOLUTION: A cylindrical secondary battery 1 is formed by Inserting an 
electrode assembly, which Is formed by spirally winding the electrolyte, a 
positive electrode plate 7 and a negative electrode plate 8 through a separator 
9, into a cylindrical battery jar can 2, and thereafter, a positive electrode 
collector temninal and a negative electrode collector terminal 5 are 
respectively welded to an upper and a lower surfaces of the electrode assembly, 
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and a sealing plate provided with a safety valve is caulked for fixation 
through a packing^RiisJeQi^^ a bottom 

plate of the can 2;"a ngweide^^ an end surface 2 a of the terrn LnaL 
Cbnsequenily. the can 2 and the terminal 5 are integrally torrned with each 
other by welding, and electric resistance is hard to be generated. An axis 
hole of the center is formed at a dimension required for winding of the 
electrode assembly, and the waste of space can be eliminated. 
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* NOTICES * * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cyUndrical rechargeable battery characterized by said'positive-electrode current collection terminal or 
said negative-electrode current collection terminal being the bottom plate of said ****** ^j^^ cylindrical rechargeable 
battery which connected the negative-electrode current collection terminal to the lower limit or upper Hmit of said 
negative electrode plate while containing the electrode assembly which wound the positive electrode plate and the 
negative electrode plate around the curled form through the separator, and was formed to cylinder-hke ****** with the 
electrolytic solution and connecting a positive-electrode current collection terminal to the upper limit or lower hmit of 
said positive electrode plate. 

[Claim 2] Said positive-electrode current collection terminal or a negative-electrode current collection terminal is a 
cylindrical rechargeable battery according to claim 1 characterized by being welded to the end face of the edge of said 

[Claim 3] Said positive-electrode current collection terminal or a negative-electrode current collection terminal is a 
cylindrical rechargeable battery according to . claim 1 characterized by being welded to the inner circumference of the 
edge of said ******, 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the structure of the current collection terminal for collecting 
the charge in an electrode plate about the structure of a cylindrical rechargeable battery. 

[0002] 

[Description of the Prior Art] In recent years, the need of an alkaline battery is increasing as a power source of an 
electric vehicle or an electromotive fork lift truck. The energy capacity of especially the nickel hydrogen rechargeable 
battery that uses a hydrogen storing metal alloy electrode as a negative electrode also in an alkaline battery is large, and 
it attracts attention as a power source of the above-mentioned electric vehicle or an electromotive fork lift truck. 
Moreover, a nickel hydrogen rechargeable battery is classified into cylindrical, a square shape, etc. according to the 
configuration. Cylindrical is equipped with the advantage that it can be broadly used for various devices by considering 
as a dry cell and compatible size, in these. 

[0003] Dmwing„.5 is the sectional view of the conventional cylindrical rechargeable battery. However, the upper part of 
a cylindrical rechargeable battery is omitted in this drawing. As shown in this drawing, in cylinder-like ****** (case) 
1 1, the cylindrical rechargeable battery 10 contains the positive electrode plate 12, the negative electrode plate 13, and 
the electrode assembly 14 that consists of a separator, and is constituted, and the electrolytic solution is enclosed in 
****** 11. Moreover, the non-illustrated positive-electrode current collection terminal which the positive electrode 
plate 1 2 connects is arranged in the upper part of ****** 1 1 , and the negative-electrode current collection terminal 1 5 
which the negative electrode plate 13 connects is arranged by the lower part of ****** 11. 

[0004] This negative-electrode current collection terminal 15 is circular plate-like part material, even weld zone 15a is 
formed in that center, and projection of two or more 15b is formed in the top face of the plate-like part material except 
this weld zone 15a. Electrical installation of the negative electrode plate 13 and this negative-electrode current 
collection terminal 15 is performed through this projection 15b. That is, the negative electrode plate 13 is connected 
with this projection 15b by welding. Moreover, ****** 1 1 constitutes the negative electrode of the cylindrical 
rechargeable battery 10, and the negative charge generated to the negative electrode plate 13 is supplied to bottom plate 
1 la of ****** 1 1 through the negative-electrode current collection terminal 15. 

[0005] Moreover, bottom plate 11a of ****** 1 1 and electrical installation between the negative-electrode current 
collection terminals 15 are performed by welding. The approach of this welding applies a non-illustrated cylindrical 
electrode to above-mentioned weld zone 15a through the boss 16 which exists at the core of an electrode assembly 14, 
a counterelectrode is applied to the inferior surface of tongue of this bottom plate 1 la of a weld zone 15a directly 
under, and spot welding of the weld zone 15a is carried out to bottom plate 1 la by passing a current between two 
electrodes. 
[0006] 

[Problem(s) to be Solved by the Invention] There are the following problems in the above-mentioned conventional 
cylindrical rechargeable battery. 

(b) As mentioned above, the connection between ****** 1 1 (bottom plate 1 la) and the negative-electrode current 
collection terminal 15 is spot welding, its connection area is small, and its electric resistance between bottom plate 1 la 
and the negative-electrode current collection terminal 15 is large. Then, although it is necessary to use a thick pin 
electrode for making welding area large, the above-mentioned boss 16 also corresponds, it becomes large, and useless 
tooth spaces increase in number in a cell. 

(b) Moreover, welding ****** 1 1 (bottom plate 1 la) and the negative-electrode current collection terminal 15 by one 

certain point is the cause by which electric resistance becomes large. 

[0007] This invention offers the cylindrical rechargeable battery which makes the electric resistance of a cell small, 
without being made in view of the above-mentioned problem, and increasing a useless tooth space in a cell. 
[0008] 



[Means for Solving the Problem] In order that invention according to claim 1 may solve the above-mentioned technical 
problem, the electrode assembly which wound the positive electrode plate and the negative electrode plate around the 
curled form through the separator, and was formed While containing to cylinder-like ****** with an electrolyte and 
connecting a positive-electrode current collection terminal to the upper limit or lower limit of said positive electrode 
plate In the cylindrical rechargeable battery which connected the negative-electrode current collection terminal to the 
lower limit or upper limit of said negative electrode plate, it can attain by offering the cylindrical rechargeable battery ' 
said positive-electrode current collection terminal or said whose negative-electrode current collection terminal is the 
bottom plate of said ******. 

[0009] That is, while losing the spot welding between the current collection terminal which was the need 
conventionally, and a bottom plate and making the electric resistance of a cylindrical rechargeable battery small by 
forming a positive-electrode current collection terminal or a negative-electrode current collection terminal by the 
bottom plate of a cylindrical rechargeable battery, a boss can be formed small. 

[0010] Moreover, invention according to claim 2 is the configuration that said positive-electrode current collection 
terminal or a negative-electrode current collection terminal is welded to the end face of the edge of for 
example. Moreover, invention according to claim 3 is the configuration that said positive-electrode current collection 
terminal or a negative-electrode current collection terminal is welded to the inner circumference of the edge of ******, 
for example. 

[0011] Also by constituting like above-mentioned claim 2 or 3 pubhcations, a positive-electrode current collection 
terminal or a negative-electrode current collection terminal is welded by the whole whole end face or the inner skin of 
an edge of ******^ and can make the electric resistance of a cell small. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation by this invention is explained to a detail with 
reference to a drawing. Drawing 1 is the general drawing of the cylindrical rechargeable battery by the gestalt of this 
operation, the obturation plate 6 which it connected the positive-electrode current collection terminal 4 to the top face 
of this electrode assembly 3 (welding), and connected the negative-electrode current collection terminal 5 to the 
inferior surface of tongue in this drawing after the cylindrical rechargeable battery 1 inserted the electrolytic solution 
(electrolyte) and an electrode assembly 3 into ****** 2 which carried out the cylinder-like configuration (welding), 
and was equipped with the relief valve ~ packing - minding ~ it is fixing in total 

[0013] An electrode assembly 3 loops around the positive electrode plate 7 and the negative electrode plate 8 by turns, 
as shown in this drawing, infixes a separator 9 between the positive electrode plate 7 and the negative electrode plate 8, 
and is constituted. Moreover, the positive electrode plate 7 and the negative electrode plate 8 are the configurations 
which shifted to the predetermined width-of-face upper and lower sides, and were wound around superposition and a 
curled form. In addition, this positive electrode plate 7 is formed with a nickel oxide, and the negative electrode plate 8 
is formed with the hydrogen storing metal alloy. Moreover, the separator 9 is formed with synthetic resin. 
[0014] On the other hand, dramngl is the sectional view of the above-mentioned cylindrical rechargeable battery 1, 
and is the sectional view which omitted the upper part of a cell. As shown in this drawing, the negative-electrode 
charge collector 5 of the cylindrical rechargeable battery 1 is also the bottom plate of ****** 2. That is, the negative- 
electrode current collection terminal 5 is structure made to serve a double purpose as a bottom plate of ****** 2. An 
electrode assembly 3 consists of a positive electrode plate 7 and negative electrode plate 8 grade as mentioned above, 
and the lower limit of the negative electrode plate 8 connects it with the negative-electrode current collection terminal 
(bottom plate) 5. 

[0015] Drawing 3 is the perspective view of the negative-electrode current collection terminal 5, and the projections 5a- 
5j often are formed in the top face of circular plate-like part material. Moreover, since an alkali solution is used as the 
electrolytic solution in ****** 2, this negative-electrode current collection terminal 5 is formed with nickel. And the 
lower limit of these projections 5a-5j and the negative electrode plate 8 is welded. In addition, this welding changes a 
location and performs muhiple-times welding so that the projections 5a-5j prepared in the negative-electrode current 
collection terminal 5 may connect certainly in all welding locations. 

[0016] Moreover, the negative-electrode current collection terminal 5 is welded to end-face 2a of the edge of ****** 2, 
****** 2 is cylindrical, and the end-face 2a becomes circular, and it has fixed width efface. That is, the negative- 
electrode current collection terminal 5 is welded over the end face of ****** 2, and a round, moreover, has fixed width 
efface and is welded. Therefore, through a weld zone, ****** 2 and the negative-electrode current collection terminal 
5 are integral construction, and do not almost have electric resistance. 

[0017] According to the cylindrical rechargeable battery 1 constituted as mentioned above, since it becomes the ****** 
2 -> negative-electrode current collection terminal 5 -> negative electrode plate 8 and there is almost no electric 
resistance between ****** 2 and the negative-electrode current collection terminal 5 at this time, the flow of a current 
has small **** of power. That is, it becomes only the connection resistance between the negative-electrode current 



collection temiinal 5 and the negative electrode plate 8, and power waste can be held down. Moreover, since spot 
welding explained in the conventional example is not performed, the size, then the good and useless tooth space which 
are required m a boss at the time of rolling up of an electrode assembly 3 can be lost, and the cylindrical rechargeable 
battery 1 can also be miniaturized. 

[0018] Furthermore, as compared with the conventional example, the electrical installation of the negative-electrode 
current collection terminal 5 and the negative electrode plate 8 can equalize, and the gestalt of this operation can make 
connection resistance small, and can improve the bias of current distribution sharply. Therefore, in order that the active 
material in the electrolytic solution may come to react by each electrode plate 7 and the 8 whole, consequently reaction 
resistance may decrease, power density improves. Moreover, since the utilization factor of an active material improves 
energy density, cell capacity, etc. can be raised. 

[0019] Next, the example of other operation gestalten of this invention is explained. Drawing 4 is drawing explaining 
other operaUon gestalten, and is the important section sectional view of a cylindrical rechargeable battery. Also in the 
example of this operation gestalt, negative-electrode current collection terminal 5' constitutes the bottom plate of 
****** 2- Moreover, it is the same as the example of the above-mentioned operation gestalt, especially other 
configurations which are not illustrated, for example, the configuration of a positive electrode plate a negative 
electrode plate, etc. ' 

[0020] The configuration with which the example of this operation gestalt differs fi-om an above-mentioned example is 
a configuration that negative-electrode current collection terminal 5' is welded to inner circumference 2b of the edge of 
****** 2, as 0 mark shows to drawing^. . Even in this case, ****** 2 is cylindrical, and, moreover, can have and weld 
fixed width of face. That is, ****** 2 and negative-electrode current collection terminal 5' are integral construction 
through this weld zone, and there is almost no electric resistance. 

[0021] therefore - according to the cylindrical rechargeable battery constituted in this way - the example of the above- 
mentioned [ the flow of a current ] - the same - the ****** 2 -> negative-electrode cuirent collection teiminal 5'-> 
negative electrode plate 8 - becoming - this time - ****** 2 and negative-electrode current collection terminal 5' - in 
between, there is almost no electric resistance, it is only connection resistance between negative-electrode current 
collection terminal 5' and the negative electrode plate 8, and power waste can be held down small. Moreover it is not 
mnooi^ *° ^ example also has unnecessary spot welding and can miniaturize a cell 

[0022] Moreover, since the bias of current distribution is sharply improved as compared with the conventional example 
also in the gestalt of this operation and its utilization factor of the matter improves, energy density, cell capacity, etc. 
C8I1 DC raised. ' 

[0023] In addition, as a cylindrical cell which can apply this invention, it is broadly applicable also to the rechargeable 
battery ot other classes, such as nickel and not only a hydrogen battery but a nickel cadmium battery and a 
rechargeable lithium-ion battery. 

[0024] Moreover, not only this number but you may not be a straight-line-like projection although the projection 
tormed in the negative-electi-ode current collection terminal 5 or 5' was formed by the projection often in the example 
ot an above-mentioned operation gestalt. 

[0025] Moreover, although tiie bottom plate and the negative-electrode current collection terminal were made to serve a 
double purpose m the example of an above-mentioned operation gestalt, it is good also as a configuration combining 
and and a positive-electi-ode current collection terminal 

[0026] 

[Effect of the Invention] As explained above, this invention uses a positive-electrode current collection terminal or a 
negative-electrode current collection terminal also [ bottom plate / of ****** ], and can offer the small cyhndrical 
rechargeable battery of connection resistance. ' 

[0027] Moreover, since spot welding is omissible, a boss can be constihited small, and a cell can be miniaturized 



[Translation done.] 



